Receptors for interleukin (IL)-4 do not associate with the common gamma chain, and IL-4 induces the phosphorylation of JAK2 tyrosine kinase in human colon carcinoma cells.
We have previously reported on the expression of interleukin-4 receptors (IL-4R) on many human epithelial cancer cells; however, the binding characteristics, structure, function, and signal transduction through the IL-4R in cancer cells is not known. IL-4 binding characteristics were determined in human colon carcinoma cell lines by a 125I-IL-4 binding assay, which demonstrated that the HT-29 and WiDr colon cancer cell lines expressed high affinity IL-4R (Kd = 200 pM). Cross-linking experiments revealed a major band of 140 kDa and a broad band at 70 kDa. While the common gamma chain of IL-2R is associated with IL-4R in immune cells and is similar in size to the 70-kDa protein, this chain was not expressed in these colon cancer cells. Interestingly, IL-13, which has many functions similar to IL-4, inhibited 125I-IL-4 binding to both the 140- and 70-kDa molecules. Next, we investigated the mechanism of IL-4-induced signal transduction in colon cancer cells. After stimulation with IL-4, a 170-kDa band was primarily phosphorylated within 1 min of exposure and was identified as insulin receptor substrate-1. In addition, by immunoprecipitation assay, three other phosphorylated bands were identified as JAK1, JAK2, and Tyk2 tyrosine kinases. The phosphorylation of JAK1 and JAK2 was induced by IL-4 stimulation; however, Tyk2 was constitutively phosphorylated, and IL-4 treatment further augmented this phosphorylation. The kinetics and in vitro kinase assays demonstrated that JAK1, JAK2, and Tyk2 were phosphorylated within minutes and that JAK1 and JAK2 were activated after IL-4 exposure. Contrary to observations in immune cells. JAK3 mRNA was neither detected in colon cancer cells nor did IL-4 treatment cause phosphorylation of JAK3. These data indicate that in colon carcinoma cells JAK1, JAK2, Tyk2, and insulin receptor substrate-1 are phosphorylated after IL-4 stimulation. In addition, as is the case in lymphoid cells, IL-4 activated and phosphorylated signal transducers and activators of transcription (IL-4-STAT or STAT-6) protein in both colon cancer cell lines. These results indicate that the IL-4R complex is composed of different subunits in different tissues and shares a component with the IL-13R complex. In addition, we demonstrate for the first time that like its family members (e.g. IL-3 and GM-CSF), IL-4 can phosphorylate and activate JAK-2 kinase.